This paper investigates the causal effects of voluntary information disclosures on a bank's expected default probability, enterprise risk, and value. I measure disclosure via a self-constructed index for the largest 80 U.S. bank holding companies for the period 1998-2011. I provide evidence that a bank's management responds to a plausibly exogenous deterioration in the supply of public information by increasing its voluntary disclosure, which in turn improves investors' assessment of the bank risk and value. This evidence suggests that disclosure may alleviate informational frictions and lead to a more efficient allocation of risk and return.
Introduction
Investors' limited information on the risks held by financial intermediaries is generally understood to amplify both phases of the 2008 credit cycle. Opacity in banks contributed to a general mispricing of risk, as investors badly misunderstood the risks inherent in structured products. Reliable, timely, and granular information disclosure can help in alleviating these problems. Hence, the current banking reform proposals and reports of regulatory authorities have focused on transparency through greater disclosure.
1 The objective of this paper is to investigate the causal relationships among disclosure, bank risk, and bank value, which are of key importance to investors, banks, and regulators.
This paper makes two important contributions. First, I provide the first evidence that bank managers can impact investors' assessment of credit risk and bank value by varying the information they disclose. In contrast to majority of the literature, I examine the disclosure-risk-value relationship by employing a sample of financial institutions rather than corporations and study the causal effects of disclosure by employing an instrumental variable approach. Two, in order to measure voluntary disclosure, I propose a template that is constructed by using publicly available data and focusing on the risk profile of a bank. Despite data limitations, the validating experiments suggest the adequacy of the template in measuring disclosure.
I show that a bank's management responds to a deterioration in the supply of public information by increasing its voluntary disclosure, which in turn improves the investors' assessment of bank risk and the bank value. The first result provides empirical evidence for one of the central assumptions in theoretical models of disclosure: managers seek to shape their informational environment through disclosure. The second result further shows that managerial actions can impact investors' assessment of bank risk and ultimately the value of their shares.
Why does disclosure matter? Given the balance sheet risk, if sufficient transparency and monitoring by investors impose incentives on banks to hold less risky positions, then banks that disclose more information should choose less risky activities. In other words, investors or debt holders may exercise a direct market discipline, allowing a reduction in bank's risk. 2 Even if banks do not choose to perform less risky activities, rational investors can interpret the absence of disclosure as a negative signal about the firm's value, since a less informed party presumes that withheld information is less favorable information (Grossman and Miller, 1980; Grossman, 1981; Milgrom, 1981; Verrecchia, 2001) . Putting it differently, higher disclosure reduces the information asymmetries among bank management, depositors, and regulators. This in turn may affect investors' assessment of the riskiness of the bank or reduce the heterogeneity of beliefs about its true value (Lambert et al., 2007) .
Motivated by the aforementioned theoretical papers, I first hypothesize that banks with a higher level of disclosure benefit from lower expected default probabilities in the following year, where the latter is estimated through option prices. Next, I examine whether enhanced disclosure is associated with other bank enterprise risks: aggregate, downside, systematic, and idiosyncratic risks. Finally, I test whether disclosure is value relevant, i.e. whether disclosure is associated with bank value and performance.
The empirical proxy for disclosure is a self-constructed voluntary disclosure index, based on the summary measures proposed in December 2009 and 2011 Financial Stability Reports of the Bank of England. 3 The index gauges the level of disclosure provided on four main categories: liquidity risk profiles of the companies, risk positions of key group affiliates and sub-groups, intra-annual information, and finally exposures between financial institutions and exposures to hidden risks. I hand-collect data to construct the disclosure index. Data collection and validation requires some effort. Hence, the sample is restricted to the publicly open largest 80 U.S. bank holding companies (BHCs) in terms of asset value as of December 2007 for the period [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] . This accounts for the 75 percent of the total assets of the U.S. banking system. I select the sample based on 2007 to include the actually defaulted (delisted) BHCs during the 2008-crises.
My focus on bank holding companies is motivated by four: first, they file periodic reports to the Securities and Exchange Commission, from which one is able to obtain 10-K and proxy statements. Second, U.S. BHCs are regulated by the Federal Reserve and the FDIC. Hence, they are subject to uniform requirements, which are important to identify voluntary disclosures. Third, a typical BHC has a complex structure. It is comprised of several independent subsidiaries and involved in a wide range of financial activities. This complexity may enhance the importance of granular financial disclosure for investors to identify correctly the risk taking behavior. Finally, with a very few exceptions (e.g., Nier and Baumann, 2006 ) the literature on disclosure focuses on non-financial corporations and there is little evidence on banking sector.
Examining the effects of disclosure requires it being exogenous after controlling for bank holding company characteristics, year, and bank fixed effects. However, the changes in disclosure are not random. A bank exposed to higher risk may choose to disclose more information to reduce the uncertainty and change investors' assessment of its risk or value. Otherwise, some unobserved time-invariant bank characteristics may jointly affect the implied default probability, BHC value, and disclosure. To overcome this possible self-selection bias, I first employ an instrumental-variable approach and second the Arellano and Bond (1991) dynamic panel GMM estimation approach.
I instrument a BHC's level of disclosure with two proxies, both derived from analysts' forecasts. A high level of analyst coverage creates a better information environment for firms and leads to a smaller degree of information asymmetry (Healy and Palepu, 2001; Yu, 2008; He and Tian, 2013) . Hence, first, I use the total number of analysts providing earning forecasts in a given year as an instrument. However, analysts could choose to cover bigger firms or firms with a better information environment (Bushman et al., 2005) . Alternatively, the value added for an analyst to cover an opaque firm could be higher. Hence, second, I instrument a BHC's level of disclosure with expected coverage, which is first introduced by Yu (2008) . Expected coverage is driven by the change of the size of brokerage houses. Since the size of a brokerage house, i.e., the number of analysts that a house employs, depends on its own revenue and loss dynamics, and business decisions, rather than the bank it covers, it is expected to be exogenous.
4
Results confirm the hypotheses; a higher level of disclosure is associated with lower levels of market implied default probability, other enterprise risks (aggregate, downside, systematic, and idiosyncratic risks), and higher bank value. The documented associa-4 For example in June 2007, Prudential Financial Inc. announced that they have decided to reduce their equity research group since the revenue generated by the group was substantially smaller than other businesses that the parent company Prudential Financial provided. This business decision deteriorates the information environment of the banks that the group was covering. The number of analysts working for Prudential Financial and providing coverage for my sample banks drops from 45 to 12 in a year. See He and Tian (2013) for similar real-world examples that illustrate this point.
tions are economically significant: a one standard deviation increase in the current level of disclosure is associated with an 18 percent decrease in the next year's probability of default and increases the firm value by 22 percent. All of the specifications include year and bank fixed effects to capture any time-invariant heterogeneity across BHCs. The results are robust to the inclusion of various bank characteristics, the alternative measures of disclosure, and alternative econometric models. This paper is related to the literature that investigates the consequences of corporate disclosure on capital markets. Leuz and Verrecchia (2000) document a positive association between the disclosure and higher stock liquidity and a negative relationship between the firm's cost of capital and disclosure. Jiao (2011 ), Foerster et al. (2013 , and Balakrishnan et al. (2014) show that disclosure has a sizable and beneficial effect on firm value. Botosan (1997) , Botosan and Plumlee (2002) , and Barth et al. (2013) document supporting evidence of the negative relationship between transparency and cost of capital. Bushee and Noe (2000) and Kothari et al. (2009) document a negative and significant association of disclosure with stock return volatility. I contribute to this literature by conducting the analysis on bank holding companies, rather than corporate firms and examining the link among the voluntary disclosures, various bank enterprise risks, bank value, and performance. Moreover, the listed papers assume that the disclosure choice is exogenous, with few exceptions (for example Balakrishnan et al., 2014; Foerster et al., 2013) . I address the endogeneity issue by adopting an instrumental variable approach.
My paper also contributes to a number of self-constructed disclosure indexes in the current literature. In one of the earliest studies, Botosan (1997) produces a cross-sectional ranking of disclosure levels by using the annual reports of 122 firms in 1990. Francis et al. (2008) further develop Botosan (1997)'s disclosure index for a sample of 677 firms in 2001. Lang and Lundholm (2000) measure the disclosure level by the score associated with main four groups of announcements around seasoned equity offerings identified in the Dow Jones News Retrieval and then Lexis/Nexis news databases. Nier and Baumann (2006)'s disclosure index records whether the particular category is disclosed in BankScope database or not. Finally, in a recent study, Cheung et al. (2010) I contribute to this literature by considering several dimensions of voluntary disclosure. In contrast to the index of Botosan (1997) and Francis et al. (2008) , for instance, my disclosure index mainly focuses on the disclosure of the riskiness, rather than the profitability of an institution. Similar to the study of Nier and Baumann (2006) , I look at the maturity and type of funding. On the other hand, instead of focusing on the risk factors that turn out to be compulsory due to current Basel regulations, for example credit risk, my index focuses on risk factors that threaten the financial system recently, like liquidity or spillover risk. Finally, in addition to the aforementioned disclosure templates, I consider disclosures on the structure of the banking group, to test whether investors place value on information about intra-group exposures. This paper is organized as follows: next section develops the hypotheses tested in this paper and frames them in the theoretical literature. Section 3 describes the sample and data sources. Moreover, the construction of the disclosure index, validation of the metric, and details for the estimation of the option implied probability of default are provided. In Section 4, empirical methodologies along with a preliminary analysis is introduced. Section 5 presents the results and discussions. Finally, additional robustness checks are reported. Section 6 concludes.
Hypothesis Development
The seminal findings of Grossman and Miller (1980) ; Grossman (1981); Milgrom (1981) note that rational buyers' beliefs about the asset worth are not fixed. Market participants interpret the absence of information as a negative signal about the asset value or quality. Consequently, the buyer discounts the asset's value until the point at which it is in the seller's best interest to reveal the information, however unfavorable it may be (Verrecchia, 2001) .
Extending this adverse-selection problem into the area of financial reporting is straightforward. While banks are subject to a considerable amount of mandatory financial reporting through regular reports, managers may still hold additional information, whose disclosure is not required. The information quality in turn affects the degree of uncertainty over the firm's value and the degree of adverse selection between the managers and investors. Thus higher information disclosures may affect market participants' assessment of the riskiness of the firm or firm value.
Motivated by the aforementioned theoretical studies, I hypothesize that higher information disclosures lower the expected default risk of a bank. Although the actual default probability is a function of the fundamentals, the expected default risk provides market participants' forward looking views about an institution's riskiness, which can be altered through the increased information.
Hypothesis 1 By disclosing more information, managers can impact investors' assessment of the riskiness of a bank. Banks with higher level of disclosure in the current year benefit from lower expected default probabilities in the following year.
I test Hypothesis 1 under the alternative that disclosure does not have any real impact on investors' assessment of the default probabilities of banks. This may be because of the failure of market discipline, a market mechanism in which investors have sufficient information to assess and they monitor risk taking behavior of banks (Crockett, 2002) . Although increased transparency is a necessary condition for investors to reach informed judgments, it is not sufficient. Investors only price the risks which they actually bear. If market participants are insured then their incentives to monitor and punish the risky institutions are reduced.
Second, I test the impact of increased disclosure on other enterprise risks. Increased information can affect bank risk through various channels. First, I use the standard deviation of a bank's weekly equity returns as a proxy for aggregate risk. The effect of disclosure on volatility is ambiguous. On one hand, disclosure moves the stock prices and increases volatility (e.g., Ross, 1989; Leuz and Verrecchia, 2000) . On the other hand, market microstructure theory suggests that in a market where some investors have access to better information, disclosure diminishes the advantage to be betterinformed by reducing the information asymmetries. To the extent that this is true, enhanced disclosure reduces the price impact of a trade initiated by informed agents (Diamond and Verrecchia, 1991) .
Third, as a proxy for downside risk, I consider implied volatility calculated from the option prices written on the banks stock, which gives the investors a forward looking view on the firm's volatility. Ederington and Lee (1996) model the impact of information releases on implied volatility and conjecture that following a scheduled announcement, implied volatility decreases in the long run as uncertainty is resolved.
Finally, I consider the systematic and idiosyncratic risks of a bank. The former is the beta of the firm estimated from the CAPM model, whereas the latter is calculated as the standard deviation of the weekly residuals of the CAPM model 5 . In their theoretical models, Barry and Brown (1985) ; Lambert et al. (2007) study the effects of information quality and show that it affects investors' assessment of both the idiosyncratic and systematic risk of a firm.
Hypothesis 2 Higher disclosure is associated with lower enterprise risks.
A natural question arises as to whether disclosure is value enhancing. If disclosure is associated with reduction in risk through increased information quality, as hypothesized in 1 and 2, then one expects a bank to benefit from higher disclosure. Finance theory suggests that disclosure can raise firm value by lowering its cost of capital on external financing (Diamond and Verrecchia, 1991; Easley and O'Hara, 2004) or by lowering investors' information acquisition costs. High levels of disclosure are also more likely to increase the stock liquidity by attracting investors, who are more confident that the stock is trading at "fair" prices (Kim and Verrecchia, 1991, 1994) , which in turn has a sizable and beneficial effect on firm value.
The predictions for the risk adjusted performance are more ambiguous. On one hand, higher disclosure may allow the bank to reduce its assessed risk. If the reduced risk is mainly as a result of the systematic risk, then in this case increased disclosure should encourage investors to demand lower returns. Hence, the association of disclosure with risk-adjusted performance depends both the magnitudes of the reduced risk and reduced return. Alternatively, since there is an information asymmetry between managers and investors, there is a gap between the managers' and investors' valuation of a firm's stock price. As Verrecchia (1983) , Dye (1985) , Healy and Palepu (1993) hypothesize, credible disclosures reduce this misvaluation and the bank with a higher level of disclosure can benefit from a significant improvement in expected stock returns, hence, an improvement in risk adjusted performance, following the disclosure. Thus, whether enhanced disclosure is positively or negatively associated with stock risk-adjusted performance is an interesting empirical question.
Hypothesis 3 Disclosure is value relevant. It is positively associated with bank value and operating performance and significantly associated with risk-adjusted performance.
Data and Empirical Proxies
In Section 3.1, I introduce the sample and data sources. Section 3.2 describes in detail the disclosure index, the evidence supporting its reliability, and the descriptive anal-ysis conducted on the index. Section 3.3 introduces the methodology and empirical implementation of the option implied default probabilities and provides the preliminary analysis.
Sample selection and data sources
The sample includes the 80 largest publicly traded U.S. bank holding companies (BHCs) in terms of asset value as of December 2007 for the period 1998-2011. The sample does not contain some financial institutions that were not a BHC, but became a BHC after 2008, such as Goldman Sachs, Metlife, and American Express.
Several sources are used to construct the data set. The information related to the disclosure index is hand-collected from the bank holding companies' 10-K statements, proxy statements as well as the annual reports from the SEC-Edgar system. Moreover, I use the SEC-Edgar system to extract the dates when the 10-K reports of a given BHC is available to public (released at the web page). Finally, I use data from the Thompson-Reuters I/B/E/S summary, detail, and actual estimates databases in order to measure the exogenous variation in informational environment of a BHC. For a given day, the databases include the identifiers for the bank, the analyst who provides coverage, and the brokerage house that the analyst is working for, as well as the actual and forecasted earnings-per-share values, forecast date, and announcement date.
Measuring disclosure
December 2009 and 2011 Financial Stability Reports of the Bank of England provide possible areas for improved disclosure and summary measures to assess the quantitative information provided by a financial institution. I further work on this assessment and propose an index of voluntary disclosures. The index consists of 14 sub-indices of voluntary disclosures, forming four main categories: liquidity risk profiles of the companies, risk positions of key group affiliates and sub-groups, period averages, highs and lows, and exposures between financial institutions and exposures to the hidden risks. For all of the sub-indices, I assign a score of 1 if a given bank holding company (BHC) includes the corresponding information in its 10-K, annual, or proxy reports for a given year. Table 1 presents the disclosure template used in the analysis.
[ Table 1 approximately here]
The first set of variables, liquidity risk, attempts to capture whether a given institution discloses information related to its liquidity position. I first collect information on the decomposition of funding sources by maturity and currency. Institutions reliant on short-term or foreign currency based funding sources are argued as being particularly vulnerable to stresses in financial markets (Fahlenbrach et al., 2012) . Hence, I search whether a given BHC includes its liabilities breakdown by term structure and whether it is decomposed into different non-local currencies. Second, I focus on the liquidity risk profile of a bank's balance sheet and its holdings of liquid assets, i.e., liquidity resilience. I specifically search for the liquidity ratios and level or ratio of high-quality unencumbered assets.
Information on group structure is the second main category. Disclosing information on the profitability of key group affiliates is compulsory for the U.S. BHCs. However, particularly in the case of large and complex financial groups, detailed information on the riskiness and balance sheets of subsidiaries is non-negligible. In addition, instead of group subsidiaries, I search the same information regarding the main group segments such as the derivatives desk, card services, and insurance services. A failure of one segment of a large institution not only increases the risk exposures of an individual bank, but can also trigger a broader systemic failure (Ellul and Yerramilli, 2013) .
The third key area I include in my index is the publication of intra-annual information. End-of-year figures can be unrepresentative of banks' behavior either due to intra-period volatility in banks' business activity or window dressing at the period end. Hence, reporting period averages and highs/lows to present a window on the risks that institutions run during reporting periods is helpful (Bank of England, 2009) . I look for the detailed quarterly information and high and lows of balance sheet items and risk ratios.
The final group is information on the network or spillover risk. First, I look for information on the exposure of assets and liabilities of a given BHC to different types of financial institutions. In his annual conference on Bank Structure and Competition in May 2008, Ben Bernanke underlined the banks' substantial exposures to subprime risk and off-balance sheet vehicles. Similarly, the Senior Supervisors Group (2008) mention the importance of enhanced public disclosures to possibly reduce the uncertainty regarding exposures to off-balance sheet items that the market considers to be high-risk following the crises. Hence, I also check whether the detailed breakdown of the offbalance sheet items and maximum loss exposure to special-purpose vehicles (or variable interest entities) are present in a given report.
In order to avoid the subjective judgments regarding the relative importance of disclosure on sub-indices, following Tetlock (2007); Ellul and Yerramilli (2013) , I employ principal component analysis (PCA) to reach the aggregated disclosure score, DSCORE. DSCORE is obtained as the eigenvector in the decomposition of the correlation matrix of the four main groups with the highest eigenvalue. For each bank b, and at a given year t, it is defined as:
where LIQ b,t is the disclosure score on liquidity risk calculated as the first principal
, and L 4 listed in Table 1 ). The disclosure scores on group structure (GRP STR), intra-annual information (INTRA), and finally spillover risk (SPIL) are calculated analogously. The four main groups are positively correlated with each other and with the aggregated score, DSCORE.
Assessing the validity of the disclosure index
To quantify a disclosure level is not a straightforward task. Investors can capture information not only through the annual reports or 10-K statements but as well through the reports of financial analysts, rating agencies, intra-annual disclosures of the companies, news channel, or regulatory reports. For instance, the National Information Center collects and publishes (call reports) data about banks for which the Federal Reserve is the supervisor. Finally, investors may value the quality of a disclosure, not only the quantitative disclosures. Although I acknowledge all above, in order to reach a metric, I focus only on the information provided via publicly available 10-K, annual or proxy reports. I implicitly assume that searching for disclosure on multiple sources requires some additional costly effort. Moreover, I check whether a given characteristic of the bank is disclosed, rather than attempt to measure how well it is disclosed. Keeping these possible limitations in mind, I conduct a correlation analysis between DSCORE and various variables identified in prior research to be associated with disclosure level. This may provide some insights into the reliability of the self-constructed index: if my disclosure index indeed measures the disclosure level, it should be significantly correlated with these variables.
The positive link between the size of the firm and disclosure is documented by many (Botosan and Plumlee, 2002; Francis et al., 2008, among others) . Various studies show that firms with higher disclosures benefit from improved liquidity and they face a reduced cost of capital (See Healy and Palepu (2001) for a literature review). Hence, I examine the relationship between disclosure, firm size, liquidity, and finally cost of capital.
The firm size is measured as the natural logarithm of the market value of a given BHC at the end of each year. I employ three different proxies to measure liquidity: the bid-ask spread (SPR), Amihud (2002) illiquidity measure (AMD), and stock turnover (TRN). SPR is the annual average of the difference between the weekly closing ask and bid prices. AMD is the absolute value of the weekly returns scaled by turnover and price, averaged annually. Finally TRN is the ratio of trading volume to the number of shares outstanding, averaged across a year. Following Sironi (2003) I proxy the cost of capital (COSTCAP) as the average of the primary market spread to the benchmark security at the time of the subordinated debt issue. I obtain the subordinated debt issue data from Bloomberg and Dealogic databases. COSTCAP is the average spread on the subordinated debt issued by a bank following the disclosure in a given year.
Results presented in Table 2 show that the aggregated disclosure score, calculated as in (1), is significantly and negatively correlated with cost of capital, positively correlated with the size of the firm and liquidity. Within the liquidity measures, the highest correlation is with the Amihud (2002) illiquidity measure. Higher disclosure is associated with a lower price impact, i.e. higher liquidity, on average. Finally, note that the small sample size on the analysis on cost of capital is due to missing data points on the subordinated debt spreads.
[ Table 2 approximately here] Table 3 presents the descriptive statistics on the sub-indices of the disclosure index. The majority of the U.S. bank holding companies disclose the average balance sheet items and the risk ratios of the main subsidiaries throughout the whole sample period. Hence, the average score is very close to the maximum attainable one for a given category. On the other hand, only a single bank discloses information on the currency breakdown of funding sources, risk ratios of sectors or sub-units, and detailed information on the exposure to special-purpose vehicles in all years. The average scores attained are far lower than 1 for almost all of the sub-indices.
Descriptive analysis-disclosure index
[ Table 3 approximately here]
Figure 1 Panels A and B plot the main categories and composite disclosure index (DSCORE), respectively, averaged across the BHCs. There is an increasing trend for the disclosure scores throughout the period in the study, with a particular improvement in the liquidity risk and the spillover and hidden risks (information on off-balance sheet items or exposure to special-purpose entities). The average highest score, 0.448, is on the disclosures related to intra-annual information, whereas the scores related to the spillover risk are the lowest among the four main categories. Another area where progress has been slow over the period is the provision of the balance sheet and the risk positions of the main group affiliates and segments (GRP STR). The (unreported) results reveal that disclosure varies across the BHCs in the sample in a given year. The minimum standard deviation is around 0.149, whereas it increases up to 0.332 in 2011 for the score on spillover risk.
Measuring expected probability of default
The default probability of an institution depends on the unobservable factors such as the value of the company or the firm volatility that needs to be translated from publicly observable data. Several studies use different proxies to estimate the default probability. 
, and L 4 for each bank in a given year. GRP STR stands for the disclosure on group structure, INTRA for intra-annual information, and finally, SPIL for spillover risk. For all of the categories, the minimum attainable score is 0, whereas the maximum attainable score is 1. Panel B presents the cross-sectional average of the aggregate disclosure score (DSCORE) obtained as the first principal component of the four sub-indices.
Nier and Baumann (2006) proxy the default risk by the book leverage, Anginer and Yildizhan (2010) use corporate credit spreads. Using the maximum entropy principle, Jeong (2010) proposes a methodology to estimate the default probability of a firm using binary option prices. An appealing methodology is proposed by Capuano (2008) . The idea is to use the Merton (1974) framework to extract implied probabilities of default from equity option prices. This is quite a flexible framework; the default barrier and the probability distribution of the firm value is endogenously estimated. Though, one can argue two possible drawbacks of the methodology. First, since in case of a default, there is neither stock, nor options trading, we do not have any information regarding the default state. One can only estimate parameters of entering to the default state. Second, it estimates the expected level of default in a risk neutral world rather than the actual probability measure. However, as options are forward-looking instruments, using option prices brings us the advantage of extracting information on market participants' expectations. This paper employs Capuano (2008) 's implied probability of default (IPoD) model to measure an institution's expected default probability. 
The methodology
Merton (1974)'s structural framework suggests that a company goes bankrupt if its value of assets, V , is lower than the face value of its debt, D. If the default value and the distribution of assets are known, then one can estimate the probability of default as follows:
where f (V ) is the probability density function of the value of the assets V . Hence, to calculate the probability of default, one needs to estimate the default barrier D as well as infer the f (V T ). Capuano (2008) employs the principle of minimum cross-entropy, which makes it possible to recover the probability distribution of a random variable by minimizing the relative distance between the prior and posterior density functions using the option prices (Cover and Thomas, 2006) . The density functions can be estimated through the available option contracts since the payoff of a call option written on a stock can be written as:
where K is the corresponding strike price and E is the equity. The second equality holds since equity holders receive either 0 in case of a default or the residual amount in case of no-default. Once f * (V T ) and D * are obtained through numerical optimization, the IPoD is calculated through (2). Recently, Vilsmeier (2011) suggests a technical modification to Capuano's (2008) framework which increases the robustness and feasibility of the numerical optimization. This paper follows Vilsmeier (2011)'s methodology to estimate the IPoD. 7 The steps required for the estimation of IPoD are outlined in Appendix A.
For further details, see Capuano (2008) and Vilsmeier (2011) .
At least two option contracts written on the same stock with the same expiry date are needed to solve the problem. The first one is used to shape the density function f * (V, D), whereas the second one is needed to estimate the threshold level D * . I apply the framework only to the call options since put options relate by the put-call parity. Moreover, I consider only the options with time to expiry more than 6 months due to instability of the results for options with shorter time-to-maturity. Trading and expiry dates, strike prices corresponding to each option, underlying stock price, the risk-free rate, and the closing bid and ask prices are required to estimate IPoD. Option prices are the average of bid and ask prices. Finally, in order to capture the liquidity differences, I weight the option contracts by using the open interest of each option. One expects that the market's assessment of the riskiness of a stock increases with the market-wide uncertainty. Hence, in order to validate the IPoD estimates, I proxy the overall uncertainty in the stock market with the Chicago Board Options Exchange Market Volatility Index (VIX). As expected, the Spearman correlation coefficient between the VIX index and IPoD is 0.2566 and significant at the 1 percent level.
Empirical Methodology and Preliminary Analysis
This section introduces the empirical methodologies employed to test Hypotheses 1, 2, and 3. Section 4.1 outlines the panel regressions estimated via ordinary least square regressions and introduces the control variables. Section 4.2 presents a preliminary analysis conducted on key variables. In Section 4.3, I give the details of the instrumental variables employed and introduce two-stage least squares regressions and Arellano and Bond (1991) dynamic panel GMM estimation approach.
Ordinary least squares regressions
The following panel regression is employed to test the relationship between disclosure and market expected default risk:
Subscript b denotes the bank holding company (BHC) and t denotes the year. Year and BHC fixed effects are included in the regression to capture any time-invariant unobserved BHC characteristics. The dependent variable, log IPoD b,t+1 , is the natural logarithm of the average implied probability of default for bank b between two annual 10-K statements disclosure dates. The main independent variable, DSCORE b,t , is the aggregated disclosure score of bank b at year t, calculated as in (1). In line with Hypothesis 1, the coefficient of interest, γ 1 , is expected to be negative; investors assess high disclosed banks as less likely to default.
The first control variable is the size of a given bank holding company (SIZE), measured as the natural logarithm of the year-end total market capitalization. I then control for the volatility of the firm value, proxied as the standard deviation of weekly equity returns in a given year. Finally, I include other bank holding company financial characteristics. Nier and Baumann (2006) proxy the (inverse) default probability with individual banks' capital buffers and document a positive relationship between disclosure and the capital buffer. In a cross-country analysis, Beltratti and Stulz (2012) show that large banks with more capital perform significantly better during the crises. Hence, I define capital buffer, CAPBUF, as a bank's equity capital divided by its total liabilities. To capture other accounting risks, I consider non-performing loans, return on equity ratio, and finally deposits in log terms. The definitions of the variables are presented in detail in Appendix B. The minimum annual IPoD value is -11.87 (corresponding to a 0 probability of default), and it increases up to -0.76 (equivalently, a 47 percent of implied default probability).
Preliminary analysis
The mean market value of common equity (SIZE) is $2.91 billion. Capital buffer and the return on equity have significant variations across bank holding companies.
[ Table 4 approximately here]
The figures of Panel B reveal that the correlation between disclosure and implied default probability is negative as expected, however the relationship is not statistically significant. Size is negatively related to IPoD and positively related to disclosure, both being highly significant. In other words, investors assess bigger banks as less likely to default and bigger banks disclosure more. There is a strong statistical relationship between the size of a BHC and BHC characteristics: bigger banks hold higher capital buffers, have better operating performance, have a lower ratio of non-performing loans, and have a higher level of deposits. Volatility is significantly and positively correlated with IPoD, suggesting that higher market risk increases the investors' expectations of default probability. Within the accounting variables, the ratio of non-performing assets are significantly related to both disclosure and IPoD.
Finally, I identify a bank as a high-disclosed (low-disclosed) one if its disclosure score is higher (lower) than the median disclosure score in a given year. In order to understand the differences in characteristics between high-disclosed and low-disclosed bank holding companies, I then employ a univariate mean comparison test between these two samples. The results presented in Table 4 Panel C show that a BHC that discloses more information on its risk profile than its peers has significantly lower average market implied default probability in the following year. Not surprisingly, BHCs with higher levels of disclosure are larger in size. Larger BHCs are more likely to be complex in structure and involved in riskier non-banking activities. Thus they have higher incentives to mitigate informational frictions by disclosing more information. Finally, high-disclosed BHCs have higher levels of deposits and better operating performance measured by ROE compared with their low-disclosed pairs. Obviously, the analysis does not answer whether higher disclosure leads to an increase in those variables, or higher values of the aforementioned accounting characteristics encourage the management to disclose more information.
Instrumental-Variables regressions
The underlying assumption of regression model (4) is that disclosure, DSCORE, is exogenous after controlling for market risk, bank holding company characteristics, year, and bank fixed effects. However, causality may run in both directions-from management's decision on disclosure level to default probability and vice versa. For instance, a bank holding company exposed to higher risk may choose to disclose more information to reduce the uncertainty and change investors' assessment of its risk. Otherwise, some unobserved time-invariant bank characteristics may jointly affect the default probability and disclosure. In these cases, the regressors will be correlated with the error term, which produces biased coefficients. I attempt to correct this self-selection bias by first employing an instrumental-variable (IV) approach and second by the Arellano and Bond (1991) dynamic panel GMM estimation approach.
To examine the causal effects of disclosure on the market implied default probabilities, one needs a source of exogenous variation in information asymmetry. One can safely assume that the forecasts provided by the analysts who actively cover a stock provide valuable information to investors assessing the performance or the riskiness of a company. In this case, an increased number of estimates is associated with lower information asymmetry.
I first employed the analyst coverage as an instrument for disclosure. Analyst coverage (COVER b,t ) is calculated as the number of analysts providing earnings-per-share (EPS) estimates for the end of year t for bank b. However COVER may not necessarily be exogenous. Bigger stocks may benefit from higher analyst coverage, or banks with greater uncertainty or less disclosure may attract more coverage. Hence, second, I employ expected coverage first introduced by Yu (2008) as an instrument. Expected coverage (EXPCOVER b,t ) depends on the size of the brokerage house, which is less likely to be affected by the risk of banks or banks' managers actions that the brokerage house covers. It rather depends on the changes of brokerage houses' own revenue, profits, and business decisions. In other words, the coverage driven by the change of broker size is a plausibly exogenous variation (Yu, 2008; He and Tian, 2013) . It is defined as follows:
where EXPCOVER b,t,j is the expected coverage for bank b from brokerage house j in a given year t. BROKERSIZE t,j and BROKERSIZE t−1,j are the total number of analysts employed by brokerage house j in years t and t − 1, respectively. Finally N is the total number of brokerage houses. The following 2SLS regressions are estimated:
where IV is the chosen instrument, either COVER or EXPCOVER. Subscript b denotes the BHC and t denotes the year.
Finally, I take into account that a bank holding company's past level of market implied default risk can affect both the current level of default risk and the decision on disclosure. In other words, IPoD and DSCORE can be dynamically endogenous. To adjust for this possible dynamic relationship, I employ the Arellano and Bond (1991) dynamic panel GMM estimator, which enables us to use the lags of the endogenous variables to provide instruments for identifying the relationship between disclosure and IPoD.
Results

Effects of disclosure on expected default risk
In this section, I test Hypothesis 1 that the previous level of disclosure is associated with lower levels of current market implied default probability. I start the analysis by employing the OLS regressions. Estimated coefficients of (4) are presented in Table 5 Columns I and II. The coefficient on DSCORE is negative and statistically significant at the 5 percent level, confirming the hypothesis: higher disclosure is associated with lower market expected default risk. The documented association is highly economically significant: one standard deviation increase in disclosure is associated with a 18 percent decrease in expected default risk in the following year, when controlled with the BHC characteristics. This suggests that high disclosed banks are assessed as less likely to default.
[ Table 5 approximately here] Table 5 Columns III-VI present the results of the two-stage least squares (2SLS) regressions in (6). The relevance condition requires that a valid instrument must strongly correlate with the endogenous variable, in my case, disclosure. The first stage results suggest that a BHC indeed increases its voluntary disclosure when the information environment deteriorates, measured by analyst coverage or expected coverage. Second stage regression results conclude that the increased disclosure has a beneficial effect on market expected default probability, irrespective of the chosen instrument for disclosure.
Finally, Column V reports the Arellano and Bond (1991) dynamic panel GMM estimation results, which uses the two lags of the endogenous variables as instruments. The coefficient on DSCORE continues to be negative and significant and the joint validity of the instruments cannot be rejected with a p-value of over 0.26, confirming the conclusion.
I note that both 2SLS and GMM results point to biases in OLS estimates. When the causality of the relationship is taken into account, the economic relationship between disclosure and the default probability is stronger. This suggests that the OLS estimates are likely to be substantially downward biased. This is in line with the findings of Balakrishnan et al. (2014) , which considers the causal relationship between the voluntary disclosure and liquidity.
Besides DSCORE, in all of the specifications, size is significantly and negatively associated with the expected default risk. Bigger bank holding companies are assessed as less likely to default, which could be a result of implicit too-big-to-fail guarantees or other benefits of size such as diversification across products and geography. Finally, the bank holding company accounting characteristics have expected signs. Higher non-performing loans indicate higher expected losses and associated with higher expected default risk. Higher profitability may signal greater efficiency and lower default risk. However, a higher value might also indicate higher risk-taking activities. The results suggest that above-sample-average ROE is assessed as increased risk. Similarly, higher deposits could be argued as a stable source of funding, and hence, reducing the risk or could be a signal of an increased maturity gap of funding as typically deposits have short term maturity. We find the evidence supporting the latter that deposits are positively associated with next period's default risk.
Effects of disclosure on other enterprise risks
Besides the expected default risk, I test the effects of disclosure on aggregate, downsize, systematic, and idiosyncratic risk. First, I use the standard deviation of a bank's weekly equity returns as a proxy for aggregate risk (AGGRISK) (Nier and Baumann, 2006) . Second, I measure downside risk (DOWNRISK) as the mean of implied volatility estimates from the option prices written on the bank's stock (Cremers and Weinbaum, 2010; Xing et al., 2010) . Third, I measure the systematic risk (SYSRISK) by the beta of the firm, estimated from the CAPM model, and finally, I include the idiosyncratic risk (IDIORISK) calculated as the standard deviation of the weekly residuals of the CAPM model. Similar to the calculation of IPoD, I use the natural logarithm of the risk estimates instead of the levels.
In Table 6 , I present the 2SLS and GMM regression results where EXPCOVER is used as an instrument for disclosure. The results indicate that the estimated coefficient on disclosure is negative, significant, and robust to the alternative specifications and empirical methodologies for aggregate, downside, and idiosyncratic risk. On the other hand, although significant under OLS regressions (not reported), the relationship between disclosure and systematic risk is no longer significant under the GMM regressions. Finally, if COVER is used as an instrument, the results are qualitatively similar and quantitatively stronger.
My findings support the theoretical works of Ederington and Lee (1996) ; Lambert et al. (2007) ; Diamond and Verrecchia (1991) ; higher disclosure is associated with lower aggregate and implied volatility, beta and idiosyncratic risk. These findings are in line with the existing empirical literature that provides evidence on corporate firms (see for example, Bushee and Noe, 2000; Kothari et al., 2009; Rogers et al., 2009; Foerster et al., 2013) . In addition to this literature, I provide new evidence that the relationship holds for the banking sector. The results therefore suggest that the level of information is an important determinant of both diversifiable risk and nondiversifiable risks. Increased disclosure may be perceived as an increased transparency by investors, which in turn affects the agents' perceptions regarding the riskiness of the given bank holding company.
Effects of disclosure on bank value and performance
If disclosure leads to a more efficient allocation of risk, as presented in the previous sections, then one may expect the information presented in the annual reports to be value relevant. In order to test Hypothesis 3, I estimate the 2SLS regressions presented in (6) along with the panel GMM estimator by using bank value, operating performance, and the Sharpe ratio as dependent variables. Similar to the calculation of IPOD, I calculate the value of the dependent variable as the average value for bank b between the two 10-K report disclosure dates corresponding to year t. The bank value (FV) is measured as the ratio of the bank market equity to its book value. Operating performance is proxied by return on assets (ROA), which is the ratio of income to book asset value. Finally the Sharpe ratio is used as a risk-adjusted performance measure and calculated as the ratio of the annual of excess stock returns (excess from the market return) as well as the standard deviation of weekly excess returns.
The results presented in Table 7 confirm the hypothesis that disclosure is value relevant; reduced assessed risk leads to increased firm value and operating performance. This could be a result of voluntary disclosure reducing a firm's cost of capital as documented in various studies (see for instance, Botosan, 1997; Leuz and Verrecchia, 2000; Botosan and Plumlee, 2002; Barth et al., 2013) or increasing liquidity, which in turn improves the bank value (Balakrishnan et al., 2014) .
[Insert Table 7 approximately here]
The association of previous year's disclosure level with the current year's risk-adjusted performance is found to be positive and statistically significant at the 5 percent level, confirming the theoretical predictions of Verrecchia (1983) and Dye (1985) . This implies that investors value and learn from credible disclosures. In other words, disclosure helps to reduce the asymmetric information between investors and managers and the banks with higher level of disclosure can outperform their peers following an enhanced disclosure.
Additional robustness checks
I perform four sets of additional robustness tests to confirm the validity of the results. First, I examine whether the documented relationship between disclosure and the annual implied default probability (IPoD) holds for other time intervals. By using expected coverage (EXPCOVER) as instrument, I re-estimate the baseline 2SLS regressions (6) with dependent variables equal to the log of bimonthly, three-months, and semi-annual averages of IPoD estimates following the disclosure date. Second, I assess the sensitivity of the results to model specification by using the logit-transformed market implied default probability instead of a log-transformation.
Third, one can argue that the results could be driven by the crisis period. In the end, it is likely that in good times, investors may not price the disclosed accounting information or certain risks, but that may become significant only in a crisis-period. Hence, I exclude the data for 2008 and 2009 from the sample and re-run (6). Finally, I change the definition of the instrumental variable. For a given year t, I proxy disclosure with ∆COVER t and ∆EXPCOVER t defined as the average increase in coverage and expected coverage over the period t − 2 to t, respectively. Table 8 presents the results. Results confirm the robustness of the documented relationship between market implied default probability and disclosure. Columns II to IV show that irrespective of the horizon, disclosure is negatively and significantly associated with the next period IPoD. The economic significance of the association is highest for the three-months ahead and lowest for the annual. It is compulsory for a bank holding company to file quarterly 10-Q reports to the SEC. Although those reports are not as comprehensive as the annual 10-K statements, they still provide a continuing view of a company's financial position. Hence, it is likely that the informativeness of an annual report decreases with releases of 10-Q statements, i.e., after three months of the release of an annual report. Results are robust to the model specification, sample period, and changes in the definition of instruments.
[ Table 8 approximately here]
Conclusion
Increased uncertainty is argued as one of the main reasons for the breakdown of trading and the associated withdrawal of liquidity in many markets during the global financial crisis. In periods of stress, there is a flight to quality and safe-haven. Hence, investors with imperfect information about the quality of assets reduce their holdings, while holders of "safe" assets are unwilling to sell, leading to a collapse of market functioning. The evidence presented in this paper suggests that disclosure may help to mitigate some of these informational frictions.
In particular, I show that increased disclosure affects the investors' beliefs on the riskiness of a bank and is followed by increased firm value. Hence, one can argue that the communication processes increase transparency and eliminate disparities between what investors understand and what management intends to deliver. Managers can actively influence their bank's value by altering the voluntary information disclosures. The results are robust to the inclusion of a number of other bank characteristics and adjustments for possible endogeneity. The economic effects of disclosure estimated in the 2SLS models are about three times greater than the ones estimated through OLS, suggesting that the OLS estimates are likely to be substantially downward biased due to endogeneity.
This paper provides possible policy implications. High disclosure is a necessary condition for market discipline and it seems to provide incentives for investors to reward the high disclosed banks. This is mutually beneficial for the bank, as reduced risk is translated into higher bank values, possibly through reduced cost of capital as documented in the literature. The constructed index shows that there are especially two areas in which banks fail to provide sufficient information, suggesting that more granular quantitative disclosures could be beneficial. The first area is disclosures on liquidity risk, especially on the information on unencumbered funding and liquid asset holdings, whereas the second one is disclosures on credit exposures to other financial institutions and to the special-purpose entities.
Appendix A. IPoD: Summary of the estimation methodology Merton (1974)'s structural framework suggests that a company has two sources of financing of his assets (V ): debt (D) and equity (E). The company goes to bankrupt if its value of assets is lower than the face value of its debt. The default probability can be written as:
where f (V ) is the probability density function of the value of the assets and D is the default barrier.
Option implied probability of default (IPoD) requires to determine D and the probability that V T ends up below D through option prices. To do so, Capuano (2008) employs the concept of minimum cross entropy (Cover and Thomas, 2006) . The cross-entropy can be interpreted as a measure of relative distance between the prior and the posterior density functions, or the degree of uncertainty around f (V ). The problem to be solved turns out to be:
where f 0 (V ) is the prior probability density function of the value of asset V and f (V T ) log
is the cross-entropy (or relative entropy) between f (V ) and f 0 (V ). The minimization problem (2) is subject to the following constraints:
1. Option pricing constraint-The current price of an option is the discounted future cash flows under risk neutral measure:
where K i is the strike price of option i. Note that the current stock price S 0 is included as an option with K = 0.
2. Additivity constraint-The probability density function must sum up to 1:
Hence, the Lagrangian adds up to:
where N is the number of options available, λ 0 , ..., λ N are the corresponding Lagrange multipliers. The first step is to determine the optimal values of λs through the first order conditions. For a given value of D:
I started by assuming that the prior probability density function f 0 (V T ) is uniform. The first order conditions describe how to optimally modify the prior and construct a posterior density f (V T ) that is able to satisfy the price constraints observed in the market. The optimization problem should be solved numerically via a multivariate algorithm, such as the Newton-Paphson algorithm. However, the majority of my optimization trails failed due to the non-singularity of the Jacobian matrix resulting from the first Taylor approximation, which is a problem noted by Vilsmeier (2011) . The author suggests a technical modification to the Capuano (2008)'s framework to solve this issue. Following Alhassid et al. (1978) , he uses a robust and computationally efficient algorithm to calculate the optimal set of λs. This paper follows Vilsmeier (2011)'s methodology to estimate the optimal λs.
Once the optimal λs are obtained, one can get f * (V T , D). Given f * (V T , D), the default barrier D * is calculated trough another numerical optimization of:
Finally the IPoD is estimated through (1) once f * (V T ) and D * are given.
Appendix B. Variable Descriptions and BHC Sample
• DSCORE: Total disclosure score. It is calculated as the first principal component of the four main groups: liquidity risk, group structure, intra-annual information and spillover risk.
• IPoD: Option implied probability of default. It is extracted from equity option prices using the methodology proposed by Capuano (2008) and introduced in Section 3.3 and detailed in Appendix A.
Risk Measures:
• AGGRISK: Aggregate risk, calculated as the standard deviation of a bank's weekly equity returns.
• DOWNRISK: Downside risk. It is average implied volatility estimated from options written on a bank's stock.
• SYSRISK: Systematic risk, estimated as the beta of a bank from regressions of bank weekly equity returns on the weekly returns of CRSP value-weighted index.
• IDIORISK: Idiosyncratic risk, calculated as the standard deviation of the weekly residuals of the CAPM model.
Performance Measures:
• FV: Firm value, calculated as the ratio of the bank market equity to its book equity (BHCK3210).
• ROA: Return on assets, calculated as the ratio of the income before extraordinary items (BHCK4300) to total book assets (BHCK2170).
• SHARPE: The Sharpe ratio is calculated as the ratio of the annual stock returns in excess of the market return (between two annual report dates) divided by the standard deviation of weekly excess returns. Market return is calculated as the value-weight return of all CRSP firms listed on the NYSE, AMEX, or NASDAQ.
Bank holding company characteristics:
• SIZE: Natural logarithm of the BHC's total market value at the end of the year.
• VOLA: Volatility calculated as the standard deviation of weekly equity returns.
• CAPBUF: Capital buffer of a BHC at the end of the year. Calculated as the bank's equity capital as a proportion of its total liabilities (BHCK3210/BHCK2948).
• NPL: The non-performing loans ratio. It is calculated as the ratio of the sum of loans past due 90 days or more (BHCK5525) and non-accrual loans (BHCK5526) to total assets (BHCK2170).
• ROE: Return on equity, calculated as the ratio of the income before extraordinary items (BHCK4300) to total book equity (BHCK3210).
• DEPO: The natural logarithm of total deposits (BHDM6631+BHDM6636+BHFN6631+ BHFN6636).
Instrumental variables:
• BROKERSIZE: The total number of analysts employed by a given brokerage house in a year t.
• COVER: Coverage is the number of analysts providing EPS estimates for the end of year t for bank b. I/B/E/S detail estimates file is used.
• EXPCOVER: Expected coverage is the sum of expected analyst coverage from all brokers covering bank b in year t, where the expected coverage from brokerage house j is the product of the analyst coverage from broker j for bank b in year t − 1 multiplied by the ratio of broker j's size (total number of analysts employed by the broker) in year t divided by broker j's size in year t-1. I/B/E/S detail estimates file is used. Table lists the sub-indices of the disclosure index used in the analysis. For all of the 14 sub-indices, a score of 1 is assigned if disclosure is present in the corresponding 10-K, annual or proxy report of a given company and a given year. Otherwise, a score of 0 is assigned. Table presents the Spearman correlation coefficients among disclosure and firm size, liquidity measures, and cost of capital. DSCORE b,t is the aggregated disclosure score of the bank b at year t, calculated as in Equation (1). SIZE b,t is the natural logarithm of the market value of a given BHC at the end of year t. The bid-ask spread (SPR), Amihud (2002) illiquidity measure (AMD), and stock turnover (TRN). SPR is the annual average of the difference between the weekly closing ask and bid prices. AMD is the absolute value of the weekly returns scaled by turnover and price, averaged annually. Finally TRN is the ratio of trading volume to the number of shares outstanding, averaged across a year. COSTCAP b,t is the cost of capital, calculated as the average of the primary market spread to the benchmark security at the time of the subordinated debt issue. The number of observations and the p−values corresponding the null hypothesis that disclosure and the given variable is independent are presented as well. Table presents the descriptive analysis for the key variables used throughout the paper. Panels A and B report the summary statistics and the pair-wise correlations. Panel C presents a univariate comparison analysis for banks with high versus low level of disclosure. A bank is identified as high-disclosed (low-disclosed) if its disclosure score is higher (lower) than the median score in a given year. The superscript * (**) denotes the 10 percent (5 percent) level one-sided statistical significance for the null hypothesis that both samples have the same mean for a given characteristics. IPoD b,t+1 is the natural logarithm of the average implied probability of default estimates, calculated between two annual report disclosure dates. DSCORE is the aggregated disclosure score defined in (1). All of the variables are introduced in Section 4.1 and as well defined in Appendix B. The sample contains the largest 80 U.S. bank holding companies for a period of 1998 to 2011. , is the natural logarithm of the average IPoD for bank b between the two annual report disclosure dates. Columns I and II present the results for (4), where the coefficients are estimated through OLS. For columns III through VI, the regressions are estimated using the 2SLS estimator, as introduced in (6). In columns III and IV, I use COVER as an instrument for disclosure, which is the number of analysts providing EPS estimates for the end of year t for bank b. On the other hand, in Columns V and VI, I use expected coverage, EXPCOVER, as an instrument. EXPCOVER is calculated as in (5). Finally, Column VII reports the estimated coefficients of the Arellano and Bond (1991) dynamic panel GMM estimator, hence, the two lagged values of endogenous variables are used as instruments. DSCORE is the aggregated disclosure score and VOLA is the realized volatility calculated as the standard deviation of weekly equity returns. SIZE is measured as the natural logarithm of the year-end total market capitalization. CAPBUF is the ratio of bank's equity capital to total liabilities, NPL is the non-performing loans ratio, ROE is the return on equity, and finally DEPO is the natural logarithm of the total deposits. The standard errors that are robust and clustered at BHC level are reported in parentheses. ***, **, and * denote significance at the 1 percent, 5 percent, and 10 percent level (two-sided), respectively. The sample size, the Kleibergen-Paap Rank Wald F statistic for the weak-identification test, the Hansen test statistics for over-identifying restrictions with the corresponding p−values are also reported. and SHARPE b, t+1 , are the average firm value, return on assets (x100) and Sharpe ratio for bank b between two annual 10-K report disclosure dates. Firm value is calculated as market to book ratio and Sharpe ratio calculated as the ratio of the annual stock return in excess of market return divided by the standard deviations of excess returns. All of the control and instrumental variables (COVER and EXPCOVER) are introduced in Table 5 . For the first two columns corresponding to each dependent variable, the regressions are estimated using the two-staged least squares (2SLS) estimator and the employed instrument is listed at the column header. Columns III, VI, and IX report the estimated coefficients of the Arellano and Bond (1991) Column I repeats the estimated coefficients for the baseline 2SLS regression (6), where the dependent variable is the logarithm of the annual average of IPoD estimates. In columns II, III, and IV, the dependent variables are the bimonthly, three-months, and semi-annually averages of log-transformed IPoD following the announcement of an annual report. Column V reports the estimated coefficients when logit transformation is used instead of a log-transformation. Column VI reports the estimated coefficients when years corresponding to the global recession (2008 and 2009) are excluded from the sample. Columns I through VI use EXPCOVER as an instrument for disclosure. Finally, in columns VII and VIII disclosure is proxied by ∆EXPCOVER t and ∆COVER t defined as the average increase in expected coverage and coverage over the period t − 2 to t, respectively. The definitions of variables are presented in Table 5 . In all of the specifications year and bank fixed effects are included and the explanatory variables are standardized. The standard errors reported in parentheses are robust and clustered at a BHC level. ***, **, and * denote significance at the 1 percent, 5 percent, and 10 percent level (two-sided), respectively. For each of the specification, the sample size and the adjusted R 2 s are also reported. 
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